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Discussion and Conclusions: Among genotyping methods, PFGE has been shown to have superior
discriminatory power and reproducibility. Currently, it is the gold standard fingerprinting technique
used for subtyping foodborne bacterial pathogens in humans under the pulsenet system (CDC).
AFLP has also, in recent years, gained popularity due to its high discriminatory power and reproducibility.
However, these methods are also known to have a high initial cost and moderate ease of use
(Gebreyes, 2003). Based on phenotypic classification of isolates in the present study, the most common
and widespread cluster type (cluster type 11) was composed predominantly of phage type DT104.
The genetic diversity within DT104 in the present study was limited as compared to other phage
types. This is consistent with previous reports. Using antibiotyping as an alternative approach, two
predominant pentaresistance types among 12 antibiotypes have been detected: AmCmStSuTe and
AmKmStSuTe patterns (Gebreyes and Altier, 2002). The use of phage typing in addition to genotypic
approaches remains an important step in subtyping Salmonella, particularly in outbreaks involving
serovars Typhimurium and Enteritidis as recommended previously (Ward et al., 2001).
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Summary: The objectives of this study were to determine the prevalence and antimicrobial resistance
of Campylobacter spp. among pigs raised antimicrobial free (ABF) and those raised conventionally.
Bacterial isolation was done on-farm and at slaughter using conventional methods and antimicrobial
susceptibility tests were done for 12 antimicrobials using Kirby-Bauer and epsilometric test (E-test) methods.
All 14 herds were positive for Campylobacter. On-farm prevalence among ABF herds was 71% and 81%
among conventional herd. In contrast, the prevalence among carcass swabs was higher among ABF
herds than conventional herds with 60% and 29% respectively. There was significant reduction after
chilling in all groups (p<0.05). On-farm frequency of antimicrobial resistance was significantly higher
among isolates from conventional herds than ABF (p<0.05). In contrast frequency of resistance to five of
the seven antimicrobials was higher among carcass swabs of ABF herds than conventional herds.
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Introduction: Campylobacter spp. are among the most important bacterial foodborne pathogens
(Mead et al., 1999). One significant trend of antimicrobial resistance in this organism is emergence
and spread of quinolone resistance. Campylobacter jejuni, the most important subspecies more
commonly implicated in human campylobacteriosis, but less common in pigs than other food animals
particularly poultry. However, C. coli, the second most common subspecies as a human pathogen
is reported to be common among pigs.  The objectives of this study were to determine the prevalence
of Campylobacter spp. among market-age pigs, on-farm, at slaughter and post chilling and determine
antimicrobial resistance frequency and patterns among groups of pigs raised ABF and conventionally.
Materials and Methods: A total of 60 farms were selected for entry into the project, 30 conventionally
reared (antimicrobials included in the feed) and 30 antimicrobial-free (no antimicrobials included in
the feed) during the growing phase.  From three regions of the United States, 10 conventional and
10 antibiotic-free herds were recruited.  Sampling consisted of 10 g of feces obtained from each of
30 pigs on-farm within 48 hours of slaughter.  In addition, 10 carcass swabs were obtained at each
of three points during the slaughter process; pre-evisceration, post-evisceration and post-chilling.
Samples were enriched using Bolton broth at 42∞C for 24 hours before plating on to Campy Cefex
agar and incubated at 42∞C for 48 hours under microaerophilic conditions. Presumptive colonies
were confirmed using oxidase/catalase tests. Speciation was done using polymerase chain reaction
(PCR) for hipO, cadF, and ceuE gene alleles. Antimicrobial susceptibility tests were done for 12
antimicrobials using Kirby-Bauer and epsilometric test (E-test) methods.
Results: Thus far, 14 farms, eight conventional and six antimicrobial-free from two regions have been
completed. All 14 herds were positive for Campylobacter. As shown on Table 1, the overall on-farm
prevalence of Campylobacter among ABF herds was 71% and 81% among conventional herd. In
contrast, the prevalence among carcass swabs was higher among ABF herd than conventional herd
with 60% and 30% respectively. Comparison of carcass swab samples at slaughter before and after
chilling revealed that in all the carcass positive groups (13 of 14), there was significant reduction after
chilling (p<0.05). Comparing, the prevalence among post-chill samples between ABF and conventional
herds, lower prevalence was detected among conventional herds than ABF, with 7% and 30% respectively
(Table 1). Among 12 antimicrobials used to test susceptibility in the Campylobacter isolates, we detected
resistance to seven antimicrobials. No resistance to ciprofloxacin detected. Comparing antimicrobial
resistance for each of the antimicrobials to which resistance is detected between ABF and conventional
herd frequency of resistance was significantly higher among isolates from conventional herd than
ABF (p<0.05) [Table 2]. As shown on this table, however, this finding was warranted when on-farm sample
from the two production systems were compared. In contrast, sample from carcass swabs resulted in
opposite trend. Frequency of resistance to five of the seven antimicrobials (except erythromycin and
azithromycin) was higher among samples from carcass of ABF herds than conventional herds.
Table 1. Prevalence of Campylobacter among six ABF and eight conventional swineherds. Comparison of
prevalence on-farm, pre-chill and post-chill is shown.
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Table 2. Antimicrobial resistance among 50 isolates of Campylobacter isolated from six  swine farms 
(3 ABF and 3 conventional herds).
Discussion and conclusions: High prevalence of Campylobacter coli was detected in both ABF and
conventional production systems. This is consistent with previous findings that Campylobacter is
common among pigs. The interesting aspect, however, was that even though the prevalence was
higher among conventionally-raised pigs on-farm, the opposite was true when carcass swabs were
considered. As the pigs from ABF were slaughtered in an abattoir separate from the one used for
conventional pigs, the result may be due to an abattoir effect. Significant reduction of prevalence
was also noticed in all positive pig groups in post-chill samples. This was particularly true for the
conventionally-raised groups. This can be explained by the presence of blast chiller system in the
abattoir where the conventionally-raised pigs were slaughtered. Frequency of antimicrobial resistance
among Campylobacter from the two production systems revealed that at the level of on-farm,
frequency of resistance to the antimicrobials tested was lower among ABF pigs than conventionally-
raised pigs. Even though this is not conclusive, as the study is still on-going, the findings so far have
consistent trend. On the other hand the ABF pigs harbored higher frequency of resistant organisms
from carcass swabs than conventional ones. This may be due to multiple factors including cross
contamination at slaughter or sampling error.
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Summary: USDA’s National Animal Health Monitoring System’s (NAHMS) conducted a study of the
health and management of swine as part of the Swine ‘95 study and Swine 2000 study. The studies
were conducted in the top swine states in the U.S. A subset of participating farms allowed collection
of fecal samples (50 samples per farm) from pens containing late finishers. The same methodology
and laboratory was used in both studies so comparison of results provides a measure of change in
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